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ABSTRACT

The Police Barracks 'of Nsambya in Kampala, currently has 'a faulty wastewater collection

system. ·Untreated wastewater is seen over flowing through defective joints and manholes ·and

carriedby the storm channels (Nakivubo channel): into Lake Victoria,

This creates many potentialhealth, environmental, and social risks for the. city. The city is' in

need of a plan to deal with its wastewater. The. foIIowing project proposal presents a. conceptual

design for a wastewater' collection system of Nsambya police Barracks. Such a design can serve

as a model that can be implemented to the other sections of 'the city. The design of this

collection system involved quantifying the, wastewater and determining peak discharge, the

design 'concept simulation of the sewage system and Economic evaluation of the system. A

conventional gravity collection system will-be-designed based 'on the conclusion that for the city

of Kampala, a uniform, consistent, simple co IIecti 0.11 system would be the most appropriate.

WAISWA GRACE· BU.1UP12013/3l2 FINAL YEAR PROJECT REPORT 201'7

·f.



DECLARATION

IWAISWA GRACE, BUIUP/2013/312 hereby declare and confirm that this report is original

copy of my work and has never been presented or submitted by any other person for any other

Academic awards at any institution of higher teaming except me.

Signature ~~ .

Date ~ ~.~ .. 1.~.~).I..~. ~.t..

WAlSWA GRACE BUfUP12013/312 FINAL YEAR PROJECT REPORT 2017
lJ



·,

APPROVAL
This project has 'been submitted for examination with approval from the following supervisors:

MAIN 'SUPERVISOR: Madam Abbo Jacqueline

Signature " ..

.Da.te , .

.cO~SUPERVlS0R: Madam NakabuyeHope Njuki

's ignature , ~..

Date , , ' .

WAISWA GRACE BU/UP/2013'J312 'FINAL YEAR PROJECT REPORT2017
iij



DEDICATION

I dedicate this project to my dearest Daddy and Mummy, -Mr, Waigolo William & Mrs.

Akayorolt Catherine and my sisterTibaga Esther who by their support, love. and care I have

made it finally. You indeed a blessing in my life.Lwill always love you.

WA1SWAGRACE: BU/U.PI20131312 Fl)'JAL YEArfpROJECT REPORT 20t 7

, ,

IV



ACKNOWLEDGEMENTS

I 'am very :grateful to the Almighty God, for the, protection, guidance and, good health He has

provided tome.

I Wish to ac know Iedgethevaluable 'assistance given to me at various st~ges in the prepararion ,of

(his report "by my beloved supervisors Madam Nakabuye Hope Njuki arid MaO(t111Abbo

Jacqueline whose directions and guidance enabled me to successfullyeomplete the project,

I appreciate my dearbrothers, sisters, classmates, roo.lTimates(AC5) and friends to Whom I extend

sincere appreciation for their guidance and support, Lubarrga, Godwin; Kenneth, Emma,

Omutojo, Andy and our fallen brotherJim leeves (lUP) T will always remember you,
"

Additionally; special regards go to BR,. Peter ~O Mr. 'Siraji (Head :or~et.1ea:m-Depai·[ment of

'public health KCCA) for the time and help.offered duringconsultation.

WAISWA GR:ACE BUIUPf2013/~12, FINAL YEAR PROJECT REPORT 20n
v



"':

LIST OF ABBREVIATIONS

NWSC

SSD

STP

PVC

CSO

CO

GPS

GE

IE

HO

III

rpm

in1

Km

National Wate! and Sewerage Corporation

'Sewerage Services Department

Sewage Treatment Plant

Polyvinyl Chloride

Combined Sewer Overflow

Conduit

'Global Positioning System

manni ng' s -constant

Ground Elevation

Invert Elevation

Hydraulic Grade line

meter

.millimeters

mili tre

Kilometer

WAISW .A 'G~A C'E .BU/UP/2Q 13/J12
vi

HNAL,YEAR PRQJECTREPOln 2017



LIST'OF 'TABLES
Ta.ble lPopulation ofNsambya police barracks for the last ten years , ~.~ ,...•, i 23

Table.2 Summary of wastewater being generated.from the barracks , ,.. 2:4
Tal;>le·3 Hourly hydraulicpattern , ; ; ; : .: ; ;.:.; 26

Table 4 showing calculated.slope , .: ,.." ,.28

Table S Showing conduits , ,.., · · ,.., .. 31

Table 6. showing invert levels ; ; ,',.;:.., : : , ,'., "".' 3'~
Table 7 showing Elevation of the.Outfall , ,' , , , , , 34

Table 8 Manhole size and spacing ., ; , , 3.5'

Table 9 T-le'ahhbenefits ."..:;.., <:, .. ; : , .. " · ·.. ·.· ; .. 31

Table 10.Water-benefits , ;v , , ,.~ ; 39'

Table i1 Costing of pipes of the system. :...: , 39'

Tab.re ,12Pipy work costs ; : : , 40

TabJe 13 Cost of manhole worksi., ..,.: : , 41

Trible ~4 Operation and maintenance costs , .: :.:.."';; ..43

Table 15 Summaryof total costs 'and total benefits , "; ,, 45

WAJ&W A GRACE ·Bu/UpnOBl:l1 2 FINAL.n:AR·PROJECr~EPQRT 2(H7
vii



LIST OF FIC;lJ~$
Figure 1 FMaster sewer system tT'J.ap. Source: uSArt) .;., ; { , 8

Figure) Sewer aCG~SS manhole. Source: USAJD (198~):..,.;: , , L3

.Figure 3 Layout of Nsambya police barracks; , .. ,..22

Figure 4 A graph. showing the-population growth trend ;;.;, , ! , , '23

FigureS a graph.showingHourly Hydraulic Pattern , " " ; ,.::.27

Figure 6 A. graph sliowing flow and Elevation against time atthe outfall , j4

Figure 7 Sewer design ..;·.; > -: , ••. ;· t , ! ; -: , .. ,.,.•.~6

WAISWA GRACE j;3U/t.}P/~:0131312 FINAJ,.. YEAR PROJECT REPORT 2017
viii



,'.
TABLE OF CONTENTS

ABSTRA.CT ! , s ,._, .. , :.,., •• _.:.; .. :' s a , -, ••••• ,.; , i

'DECLARATION : ,-,~:: ,., ii

·APPROV:A:L :.; , ; , , "., ,." iii

DEDICATION ; , ! , :•...•..•.•iv

AC.KNOWLEDGEMENTS <"" ; : ••~ ; ~:, ••••.' .,»
L1ST .O.F'A:BB'REVJATrONS ,. · ·; ;, .: ::: , ; ; ,:..:: vi

LIST 'OF TABLES ; , , , vii

LIST'Of'FIGURES , :.: ;: , , ,,, , , ,.. viii

CHAPTER ,ONE: INTRODUCTION , , ; ; , I

1.1.0 Background , , " , : : :; : l.
.1.2ProblemStatement ·..·.i .• .: : ; ';; , " , 2·
1.3 Purpose of Study., , : .: ~ , , 3-

'1.4 Justification of the study .., , , 1' ; ; , :, ••.3.

1.5':0'STUDY OBJECTI\tES , · ; ;,..; · 3

1.5.1 MAIN OBjECTIVE : :.; r ::." : , , 3
1.5.2 SPEctFICOBJECTIVES· ; , , ".. I ; .. , •••• ~. 3

'1.6 SCOPE OF TH.E STUDy · ,., · · ,;.:..; , ; 3:.
CHAPTER rwO~ LITpRATURE REvmvt ; · M.; t : , .-. , 4.

2.0 Introduction ,", ; .'..~ .'..; :...'...•.; 4

2.1. K~y Concepts and Terminologies.; : : : : , , : r .. 4

2.2.0 Wastewater Collection Systems .: , , 5

2,2.1 ConventionalGravity Sewers " , , ;." t ; ; .. .6
2.2.3 Pressure. Sewers , ;.." ,:: ; : : : .6

2:2.4 Vacuum.Sewers , , , , : , 7
2.2 5 Slimll Diameter Gravity Sewers , : , " " 7
2:3-System Criteria , , ;.; , ; ; ;..:..7

2.4 Convectional Gravity sewers in General, , ; ; : : : :..'\ 7
.2.4:Q Convectional Gravity Sewers.. · · ;.:, · :.: · t · 7

2.6:0 Design philosophy ,.: , :\.; :.: , , , ,.. '10

2.9' Simulation ,' : : , , .., , 1.3
a.io Economic.analysis , · ; · 14

!X
WA1SWA GRACE BU/UP/20i3/312 FINAL YEAR PROJECT REPORT 201.7·



<..
CHAPTER'THREE; METHODOLOGY ~ r , , .. ,.; , ; 16

3'.1 ..0 Study area , , ~ ; : 1:6

3.3..0 Quantification of wastewater discharged ;..~.~..; ~ , ''17

3.4.0 Design of the sewage system :.., , .18

3;4.1 Sewer pipe sizes. , , ; e : ·19

3.42 Calculation Of the gradient , ; ,' ; ·.19

3.5:Q Simulation and data analysis ; : ,.., ,20

3.6.0 Economic evaluation of the system ~~ ;., , " 20
CHAPTER POUR; DATA PRESENTATION, ANALYSTS. ANI) DESJGN , · 22

4.l Project description , , , ~, , , ; , , " .:; , 22

4.2.'0. Sewage. flow , ' ,,,.;,..,' ; :". '.' 22

4.3.0.D~<;jgn of Sewer : : ; :. : ,'_ ,' , 2.7·

4.4.0 Diameter of the pipes ~ ;..:: , , , \ : :36
4.5 Economic Analysis ofthe recycling system .., ; ~.., : .. 36

4.5.0 Benefits of the system , ~ ; , :36
4.5..3.Costs ofthe system ; ;; ,: , : , ,»r ,., ••••• 39.

'Cf.IAPTE'R FIVE; RECOMMENDATI"ONS·AT\fJ) CONCLUSION , 46
5.1 Conclusion ,'.,' ! ! ••.•••, , , , : ;· 46

.5"'~Recommendations " '; " , : : ·46
References , , ! ,' ,.•., 47

AP·PENDICES , ~.; ; ; :.;., _ , 4:8'

Executive .Sumrnary : ,' , ,' :., < , .. a , e .••• ; ; " ••. 48

Calculation Options , , , " : 49

Pipe Report , , :0 , , ,.'. 'l";':V" .. : ;, ,' " )5:3

Y.(AlSWA GRACE .BuAJP/2013i31;2 F1NAL YEAR PRotECT REPORT 2.01.7



" ellA-PTER ONE: INrttODUCTION
This chapter briefly gives the general information relevant to the, research, topic whilst clearly

snowing the problem of interest that forced the researcher to undertake the project. It as' well

shows how this study will provide solution to the identified problem, the objectives and scope. of

study,

1.1 ;'0.Background.

Sewerage system plays an important role 'in ensuring public health" environmental protection: and

'enhancing the standard of living of the, general population, Sanitary sewers are 'conslr-ucted,

primarily to transport the-wastewater of a community to a point of treatment or ultimate disposal,

(sperling, 1995)

111 Uganda, sewage systems consist of public sewage systems and private on site, system. The

former to he operated' and maintained by national water .and sewerage corporation (NW,,sC) ,

while the latter is managed by developers or owners 'Of the facilities. Sewage system has

traditionally been considered to comprise basically of .sewer networks: to treatment plant which

must convey waste water to the treatment plant (Huitued-Jacobsen et al20Q2).

Under the high pressure ofpopulation growth, the demographic change and the transformation to

a free market economy, Uganda faces a lot of Challenges in various sectors, including wastewater

and solid waste management. Especially the augmentation of municipal wastewater and, solid

wastes in 'urban areas. can be seen as 'a, direct consequence of therapidly growing' urbanization

rate; Today, insufficient. water supp]y for urban inhabitants and the-lacking covera~e of so-wage

disposal moe' based on slower developments of urban .infrastructurein the:'city areas'; "(Schilling et

,a/19~8)
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The sewerage system of Kampala was constructed.in 1940 and expanded ill 2004, with aboui Sn

'km sewer lines. till to. date about 531 km sewerage network have been developed. in .difterent

phases at different times to. keep pace with the expansion of the city. (Dairy Monitor '30'11Jan

,2012)."

'The Kampala 'S,SD currently operates, two Sewage Treatment Plants ,(STP); Conventional

-Sewage Treatment Works (CSYW) in Birgolobi, Waste Stabilization Ponds (WSP) in Lubigi
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